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(54) RADIO RECEIVER AND METHOD FOR ADAPTTVELY CONTROLLING ITS 
OPERATION PARAMETER 

(57)Abstract: 

PURPOSE: To improve operation characteristics and 
to increase usefulness in high disturbance signal 
intensity environment by adaptively controlling 
intermodulation distortion of a radio frequency 
information receiver. 

CONSTITUTION: A microcontroller 105 decodes 
digital data from a serial bit stream restored by a 
demodulator 104. The controller 105 is equipped with 
a control section 1 1 2 for independently adjusting 
operation parameters of one element of the receiver 
103. An antenna 102 receives a secondary radio 
fi^equency signal and adjusts frequency response of 
impedance matching to attenuate the said undesirable 
signal when the received signal is shown to the 
impedance matching of the receiver 103. When the 
undesirable signal is inputted to the receiver 103 
together with a desired signal, intermodulation 
distortion is generated. Its distortion level relates to 
nonlinearlity and a normal operation area is linearlized. 
Therefore, the distortion detects the quality of the received signal and linear operation can 
be performed by adjusting parameters of the receiver. 
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{3lB«©«^SfS^o 

( f ) HUIB^ 2 0:c7-aipASB«[f3^ 1 ® Ji^-ftip^^ 
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[iff*Ji7] HufB^i*J;tK^2©§fS^^-Ktt. 

T^mmm 3 {csBffioiii^gfs^. 

•r •sw*^ 3 {cgBii©iiMSM«So 
[if 9 ] mmm i :fe j; 2 © ji ^ -siiittHutB 

® l*it>*^2©g{9^t-K©#^{;*5V^Tfi^{3m 

t ^nmt-tmi^m 3 {ciBttcsRi^sd 

10] < feSMM-tr ^ ^> 3 >©ttft^i 

-^5^ (CM b-C^{b-rS:n7-^S#-r SSfitf^^ 

31 ^ - ^ S a M{ b f i. to (c ^ © tt-f^y 1 ^ ^ — ^ § iSjS 

(a) m^<D'E-\fmw^y^-'$^izm\^xf^i(D^m 

m^E-Yx-m^'^-r^mm. 

( b ) mmm 1 ©sfi^- n* ^ s mmm^mmmt^ e. 

«5c bfe^ 1 0«^5fe^ 1 ©3- K 17- K©'J>* < J; *) 

-gpfcfflu bT^ 1 ©:ii7-«ip^&fisi:-r smpgs 

(c) miimi(Dx.^-mmt^m^(DJ^^-&m^m^ 

( d ) mmm 1 ©^ 7 -»ipi>sgfi|3^^®ai ^ 

(e) Htjl3^2©SM#^-h-{c$,5B#HulBtf|gA^?j« 
.5cbfcm2©{S^<&^2©3-h-y-K©/>^<i;*,- 

*i H b r ^ 2 © X ^ -Sip ^ fit At -r ^ gpg. 

(f ) mmm2(D:j^^-mmtmtmf^ (b) {c43v^r 
^ 2 (D^mm^E- F miiB^ 1 (D^mm^e- v tto t) 

(g) tijfBmi©x^-SipASHUB3ISi!i (e) ^C*5V^T 
Stir^nfc^ 2 © Ji^-aip*®;ifcC: h bT MfB 
^ 1 ©S««l^- K*^e>mifB^ 2 ©^ffi^l^- H-N^ b 

[0 0 0 1] 
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[0 0 0 2] 




n^<hmm^iiim-r^rzisb(D^mi.rzmm (vehic 

le) ■r-$>^^i:*ai?-r§:ii:As-f^s. 

[0 0 0 3] ^B(Dmm^mmimmm^(D:t-^^}:3- 

(AGO 4{gffl-r^o AGC§{i^(ig 

c^tiimm(Df^(D2-o(Dmit§:mm^^mm^^^ (rs 
mm(D:^mx'mmu ^m^ntzmM i^tziimM) m 

y^T^ACDPiM'fe^^lKi "COMMUN I CAT I ON S 
YSTEM WITH ADAPTIVE TRANS 
CEIVERS TO CONTROL INTERM 
ODULAT I OND I STORT I ON" i:®^. E 
dward T. CI a r k{c^fTc?tt*>o^ h D — ^ 

0 1, 7 7 6^^cii^H^$^^■rv^5o 

[0 0 0 4] 

^mmt^x-ib^'^o m^^mmtzn^cD^Wims^ 

iie^-c^ *)bm^ffl'^-i>*><^*S{i^{;:*v^T^ 
(Dtzib. zn^0^mmiz^mti>tzi!bizmmx-^^m 

S?jK{±*-®-t:;i/0 A A $ t{i A A AS>'^• >;'7^ 'J t-S) 
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factor) ^*t-SSfi{»#^&tS«-rSct5«^gft 
^^§MbiPO^!iai-Sli^§e#Asj|^^IX5. |g|H| 

^Sfi#{^ *i ^T {i> fitilBSfStf 7 -*^ftMb 

ir?>rzisbizm^'f^^'^:>^-^^mi^mzmm'ri>:';m^n 
m^tis m:^mtm^(D'E:—]'mw^^^—^i,zi&[:,x 

^titzmi<Dm^^mi<D-D-]^u-]'cD'ptji<t^~ 

gBiitiHb^lCJi^-aip^Siict-SISIig. ^bTmi 
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mmmi mi^^m-r?>t. v-n'-^^^u i o i ti^-r 
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/rbr«^^§«^Sct3it){^-rSc SM^i o 3{is 
mis^^Ti-tt^-^tziiy'i^'^'jvmm^w.^^m^Bm 

X. mmm^tLx. ^i.x^-'^is^tLxmmvt^ 

Kf SfefeCv-f ^Dn>hD— ^ 1 0 5(;ijS 
^^tlSo ^f^ bi/^HJS^iJt^^jl^Ttt. v^'^nnvh 
D-^ 1 0 SiiT-D-b^^z-y- 1 0 6. tf >y H5]^1^t±Jii 1 

0 7. y-Ki5]KB^^m^i 0 8. 7\'U7.mm^i 0 

9, 5l?-l/-h*^tHSl 1 0. 7^-^7^n-^l 1 1. 

^J^O^l 1 2. n-^VT^-V-tr-i'^-? 1 1 3. ^b-r^-f ^ 

® t M b fC A¥ ortg:^ V -f ^7 D 3 > h D - ^ © 
hD-5tt©MC6 8HC 0 5xx^$fcJ±M6 

8HC1 ixxSfa&So ::ti?>©7=>'U;^®^±^i5i 
BJB: "Microprocessor, Microc 



ontroller, and Peripheral 

Data" hMt-^^ hD-5tt07^-^^-;'^, ^ 
'J3.-AI*J;J>* I Is ^^'J-XA, ntf-^-r b 1 9 

So 

[0 0 0 8] J;t)f¥i^t3B5iBg-rsi:s ^^<;7Dn>hD 

1 0 5lz4b*V>t(±> ifi^'Jtfy hX b *)-Aifi7n—\y 

-hmm^i 1 otiK^^ix. K^j^-iz-Mtmsi i 

ai^l 0 7 A^x'-l' ^'uri> 1 0 ScDt"— ^T^n 

-KS^(1 0 6, 1 0 9*J<ktFl 1 1) fc«55^nfc 

?^-rtf^$«?■ro y'-i'i7D3>hD-^ 1 0 5ASbf>y h 
SSF^tfJis v^<:7D:3>hn-^ 1 0 5{i§«^l 0 3 

[0 0 0 9] ^-^(DmtRm bSfi«i®atR4^^-r s 

^ilf/^D?tllbSfS^tMai-?.m^®T K Ix^ 
9 (i«5c$nfc7 h- l/X <&^©3iJRP?tB bS(i^©^ff 

^■u 1 1 5ttiiMe<]tttKs*?ffajbSM^®a»<>^€ri|$ 

mM{tSltlSO«JES;'7-K (configuratio 
n words) ^IBifrSfeKxD^ISOUJ^X^ 

7KUXASfflHbfeB^v-f^Dr2>bD-^ 1 0 

^1 1 ltt^yfe-i^tS^*^'y-lr-i^;<^ U 1 1 6H 
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[0 0 10] «5c^nfctf#s *5J;l5^— tf^JISPl 1 7 

tM^I-SiS^ttieoT. jl*;?ifttJbSfaWi> 5=^x 
T-l/f 1 1 8Sttt;t-7^^;t-b<!7S/3> 1 1 9^{cJ; 
or, ^>;/-b-i'«^®'>^<i:*)-g|5i&iirNbA»oa 

— tf{inniifl<j> pi^e?]. 2 o 

ifttT^-f XT'b'i' 1 1 8±tgl!iWt:Sl^^tiS$>-2>i'« 
ttMtU>5: J.— tfSJffll 1 1 7or't©{;/ifeb-rv:::i7';U-r' 

[0 0 1 1] v-f^arjyhD-^ 1 0 SttSfcei^fltl 

mwiiy^^v—^ ia^tFummm. ^sfcttm*^ 

[0012] 02 <fe#fi^t-2. i:> 0 1 ©SiRDf tti bSM 
^tlTV-iSo 01 <&#MbTlttWbfe<td{3. T>7^:^ 

1 0 2{ite|gjii?Sff^^&S{S-r2.<fc3iS;^r5o yyj- 
±1 0 2t jioTSM^tifefi^fi-r yt^-^'*^^^*^ 

01^2 0 l^^K^xmm^ (RF) ii*i§§2 0 2\zm 

^^nso ±iti®^s MS^{±7^;i/^ 2 0 3 tcto 

yt> 2 0 4 ©m;t»tt«pi§ 1 0 4 {3ig^$n, 
K^issi 0 4tts®®^A»e.®v>-rn*»®^rafi«* 

[0013] ^ bV^^S(g^J{C*OTJ*, 0 1 (ci^iMK: 

s^^nfcv'f n 3 > h D— ^ 1 0 5 ii.m.m^ i o 4 

-^^T^n-K-rSo V'T^nny hD— ^ l 0 5{ig 
mmi 0 3{c:ife»t5c^fniP®S*oi!j<t^i^^-i5'© 

mmn^t^^m^nifi^^ y\^-yyy.m-^2 o i (c» 
g^^nn«> s^*^^2^>:l!ftsali?s^{t^?&M«$•y■sfc 

»{;:'r >t:-^*>xs-&2 o i fflMl?Si!ti&^4§@ffi-r.5 

^■b^mm.(Dm^ti^izRFmm^2 o 2(c-^^e,nn 

Ks fflSS^O'-r««)i (IMD) AS|g4t--5-C-fe5do 

MM^OffiWSt^m b A^oS«^cD>'i7 ^ - ^ ^feWS b 
T J; t) U - T^ttf'^ ^feafigf 5 C i: ct 0 ^J® f S 5 , 
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[0 0 1 4] 0 3(3DS^2 0 1, 2 0 2, 2 0 

3, 2 0 4®l^■rn*^{;-^^e>^^5S$ u<'S:v^©^£D 

--c-:^;n- > H ^J^^ 2 0 4 CD J; d 'fe^J^-tr i7 5/ 3 

ifiV'-r^^mm-r?>tztb<Dm<D:^mt "commun 

ICATION SYSTEM WITH ADAPT 
IVE TRANSCEIVERS TO CONTR 
OL INTERMODULAT I ON DISTOR 
T I ON" i:SL. Edward T. Clarkt 

^tife*H4$ifs^^5, 0 0 1, 7 7 emzm^^^ti 
[0015] z(D^mnm-iim i ©^SE^!i(c*5or> s 

5. C 1 ar k;|fiftt$?>tM-^0*->''?a-K:&l55± 
6<]'5:^J^^«^li5"x-rSo C 1 a r k4$fF{±4R 

mr-li. C 1 a r kil^fF{i§«©^©fflMIS^^«*« 

^fsRss I^mg§tol^■c^l^-^■r^^?)o n>hD- 

[0016] ^^B^ttHuIBC 1 a r kl^g^Ft^FS^ffi^ 

^-^SriD^s. c®afe#ttSM^AS0i{wiib-ciJiBj 



2 0~3 0 dB®&#dsMsg^nscii:As^*^§t.a&5 

{' Is] IMEfig ^ T- tijffr o 
[0 0n]-mtLX. $f*b^/^ll^f6Wi3 1 , 16 
BCH3-h-'7-H*7^=3-K-r5o 3 1, 16 B 

CH(igg|6 7®^^8(g^f^T-afe>p::^^{i3tf>7 h^-t-®:ii 

oT^ 3 1, 16 BCH=i-H'7-KA5§@$tlfe 

7=^:3-^5^1 1 l{ii)CCD4-:3©:9-«OF^cr)i:n{C-e® 
•7 - H T * 5 !fe ^^-r 5 K)t If- ^ - V > 
(Peterson) ©fiS^SSr^fflfSClilAST-^ 



^5;^ tr<yhJi7— 



1 0 

2 1 

3 2 

4 > 2 

[0 0 1 8] tii£o-c, fiit®is®cne)®y-h*&s« 

If^y bJi^-^ (BER) AsW-»T-^So 3 1, 1 

G (X) =Xl 5 + Xl 1+Xl 0+X9 + x8+x7 
+X5+X3+X2+X+ 1 

[0 0 19] ^^T% B\m. (argument) XttS 



a 1 = 0 43 J; t>*cr 2 = 0 *5cfcOf a 3 = 0 
cr 1 ?i 0 *5 it/f <T 2 = 0 *5c};yf <T 3 = 0 
a 1 9i 0 *5<tyf cr 2 7i 0 *5<fct>'a 3 = 0 
cr 1 56 0 43J:t/fcr2?i 0*5J:t>*cr3?i0 

«$nfc=i-Hy-h--efe!3, a^-^g (x) m^^ntz 

^zt-v^V-Ytt^^. t»«hr>i/ h = 0 0 0 0 0 0 0 1 

0 0 0 0 1 0 0 0 -^M-t^^m^— Yv- ^•t:ov^•r 

{is 5^3i<^^hf>yh-{±l 1 1010000010010 

«2 




mm 
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try hJL^- 



to 0000000100001000111010000010010 

ti OOOlOOOlOOOOlOOOlilOlOOOOOlOOlO 

t2 0000000100000000111010010010010 

t3 0010000100001001101010000011010 



[0 0 2 01 t:-^-v>cDi£mMa^ffli'>S^i:t J; t)^ i 

^3 

SI S 2 



S 3 



to 



0 0 0 0 0 



0 0 0 0 0 



0 0 0 0 0 



t 1 0 10 11 

t 2 10 111 

t 3 1110 1 

[0 0 2 1] $tiSi'>HD-A)b^e)al, cr2. 



a3 



crl 



00110 00111 
10 111 0 0 110 

11111 0 10 11 

o2 oZ — 



to 

t 1 
t 2 

t 3 



0 0 0 0 0 
0 10 11 
10 111 
1110 1 



0 0 0 0 
0 0 0 0 

1 
1 



[0 0 2 2] tf>;/ hoi^-^ (BER) ^ft^-TSfe*?) 
{C^fflT-*i.fte®:^ffi{±^«*tlfe3 1, 16 BCH 
"7 - K ® fi 4 B C H 7 - K ititt- S d il T- S 

R (X) 



0 0 0 0 0 
0 0 0 0 0 
0 0 1 0 0 0 0 0 

111 10001 



0 

1 

2 

> 2 

[0 0 2 3] t^eoT. ^i(®cne.®'7- K^SfltA^ 
oSfg^nfci^-v hi7-®l!g^^^itT^:ii:(Cct 
*S&6«]'5:BERASH-^f$So MMO^^diPe.OT^-iS'Sr 

as 

R (X) (+) T (X) x5— 



0000000100001000111010000010010 
OOOlOOOlOOOOlOOOlllOlOOOOOlOOlO 
OOOOOOOlOOOOOOOOlllOlOOlOOlOOlO 
OOlOOOOlOOOOlOGllOlOlOOOOOllOlO 
[0 0 2 4] :i®«^. R (X) {±Sffi7^-^T-fet)> 
T (X) {±g©T-*-^®mlB3m^®«T-fet3x ^bt 
(+) {± rgfffefl^ORj Sf^T-feS, 
[ 0 0 2 5 ] 0 3 i:. i^MfffB^ftigCgfS 

^ti:^0^®iifS Ll'>IIS£«?yt <}: o -C{gffl-e §^ 5 

7'Dh=i;ni, (^H®Post Office Co 
de Advisory G r o u p J;o-rl8^^iX 

fc) pocsAG. B^mmmmw^^%i(Diy^±^):y 

^3— ^SViti^ bn— ^OGo 1 ay Sequ 

ential C o d eOJ:d^7^>'^>'L'S*Riif tUUT 
F^X#«(C3£lA*;®-efeS<. jifS bV^II^Sfi^J^C*5V^T 
ti. 0 1 ®SJRDf tU USMWiS 3 ®fi?y?xW^«^^D 



0000000000000000000000000000000 0 

0001000000000000000000000000000 1 

0000000000001000000000010000000 2 

0010000000000001010000000001000 4 

3 0 1 ■^n^i.omi'e-r^o w\mmmz o i f^mn^n 

^ b < (i^N- >y 7^ 'J -Ir -f If ><r ^- K T- t!j#-r ?. <fc 
dM5o C®«?'J{;MU SS^DfffibS{i^*^^lOyN->y 
^3 0 2 0ffltM-^*§ftS^;i'— T-Oy* WtT-fe-5fc 
(S^-r?., m2®;^•>;/^ (M->y5^2) 3 0 3Ocfca«:^ 
®ftb®>'N->y^*)^i®yN-'>^3 0 2{:.m<z.hifr:^^ 

[0 0 2 6] ct ^mm^mmr^iL. :io««j?vW^«^ 

rn M5]ffi7''J7'>>^;U3 0 1. 7 

I5]t«y- K 3 0 4, {im.mm.^ti:U.^rj - K 3 0 5 . ^ 




T^'Ptii<ti> l-o(D7=-^^ ^);^-i/)\>Tv h^Mfii 

ffi ffl L - > :^ 5^ A {3 * I ^ T -r 2. t » C 

»ftiitF^4'i;ft^p°DK»J^^fT d c i: § S ct a tr '5: 
-So *^B^©»S Li^llSEl3«JC:fci^-ctt> ^;i/-:riD 

[0 0 2 7] 1214. rnhM^um^-^^mrt^iL. 

^n®7D-^-\'-b4 0 0, 4 0 0' , 4 0 0" tt* 

[0 0 2 8] m4 ^^mt^t. StRlifi±5b^m^*S4 

sfffi'^'f vts^^s^bt^na. V'Ti^nnvbD— ^ 

1 0 5{i$iJ«SSr;^7"^:/7'4 0 Stci^-To t)bt-b-atR 
>hD-7 1 0 5{i;^7">y7'4 0 4(C*Dl^TSM^^ii 

y-f v^-Ktias-rso :3^7^>y7"4 o str^v^r^^-v 

^jumm^mwLtz'^. -^-^ i^a-^yvti-^ i o bit 

7.7- -jy 4 0 6^C^5V^•rS«tf$gA^?>«7cbfc^lCDM 
H«7- H©{1>^< ^*)-gBi:tSilb-C^ 
1 S^P (f i r s t error crite 

ria) *5ti:b, l 0:1^7 -S^PttbT-y hi ^- 

>^-^•^c:^5l^•c^i^ 7.y-^y^4 0 9{c*5v%rt)biBje) 
-7 1 0 5tt;^7^-v7'4 0 6{;*v^-c5l^i^<^ioJ^ 
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CD^ 1 ©{a^<feH(Ji3ll 1 ®n — Ky — K®'>)5: < 
gBhfflHbMlt^o 
[0 0 2 9] b;^7^'J':::^4 0 9 t*3V^■rJlv-A5^^tB 
^tlA»0^7^y7'4 1 0{C43V^t1^;^-7'*'i;>^^gt 

1.5— l^flc^ (h i gh error accumul 
ator) (£) . (£) 43cttr^'V^- 

7'*'^7>^SP[^AS;^7^^/7•4 1 lK::feV'>T-l?D{r?0«H 
fb$n> A^o>^7^>y7-4 1 2{c*5VN-ri)i:t§ff ^tisy 

;^7">y7'4 1 stJsi^TV'i'^DayhD— ^ 1 0 
5 (iS«t»^A^^as$n;t^ 2CD{B^^&^ 2®=!- K 
y- K©'>;ft < i;*,-a5i:fflH bt^ 2©i^-aipS 
Stiib. S^2®ji7-aip{itr<j/ hai7-^*#tfo 
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